The structures of ferroverdins B and C, novel inhibitors of cholesteryl ester transfer protein, were elucidated by spectroscopic studies including various NMRmeasurements. They are the complex between one Fe2+ and three ligands, that is, two common/>-vinylphenyl-3-nitroso-4-hydroxybenzoates and one hydroxy j>vinylphenyl-3 -nitroso-4-hydroxybenzoate for ferroverdin B and one carboxylic acid p-vinylphenyl-3-nitroso-4-hydroxybenzoate for ferroverdin C.
Ferroverdins B and C along with known ferroverdin1 2) (ferroverdin A in this paper) were isolated from the culture broth of Streptomyces sp. WK-5344 as inhibitors of cholesteryl ester transfer protein (CETP). As described in the preceding paper3}, ferroverdin B was found to show potent inhibition against CETPactivity with an IC50 value of 0.62^m3). Ferroverdins are structurally related, and ferroverdin A, originally reported as a green pigment1 2), is a complex of one iron and three nitrosophenyl ligands2). In this paper, we report the structure elucidation of ferroverdins B and C.
Materials and Methods

Material s
Ferroverdins were isolated from the culture broth of Streptomyces sp. WK-5344 as described in the preceding paper3\
General Experimental Procedures UV spectra were recorded on a Shimadzu spectrophotometer. IR spectra were recorded on a Horiba (Table 2 ). To fulfill the molecular formula of ferroverdin B, the presence of a hydroxyl group was suggested. The connectivity of proton and carbon atoms was confirmed by the HMQC spectrum. Analyses of lH-lH coupling observed in COSYspectrum and l3C-lK long-range couplings of2Jand Vin the HMBC spectrum revealed the four partial structures as shownin to C-ll and C-12 showed the partial structure II of the pvinylphenyl moiety.
Furthermore, the long-range coupling of 4J were observed from H-9 to C-7, and chemical shifts of C-7 and C-8 supported the presence of an ester bond. Thus, the bigger partial structure III of the />-vinylphenyl-3 -nitroso-4-hydroxybenzoate moiety was suggested.
The NMRof the partial structure III' was similar to that of the partial structure III, but the two carbon signals of C-12' (8 126.1) and C-13' (8 140.4) were different.
The longrange couplings from H-9' (5 -7.22) to C-8' (5-153,1) , C-9' (8 122.7) andC-l1.' (8 134.9), fromH-10' (8 7.60) to C-8' , Table 2 . lR and 13C NMRchemical shifts offerroverdins A, B and C. DEC. 1999 C-9' , C-10' (5 129.6) and C-12' (8 126.1), from H-12' (5 6.50)to C-10' andC-l1\ andfromH-13' (87.46)to C-ll' and C-12' showed the presence of hydroxy-/?-vinylphenyl moiety as shown in the partial structure II' (Fig. 2) . To confirm the coupling constants of certain proton signals, the crowded or overlapped signals were analyzed by differential selective proton decoupling experiments. The irradiation at H-12' (5 6.50) simplified the signal of H-13' (S 7.46 ). The proton coupling constant was l6.0Hz
between H-12' and H-13', indicating that the olefin has the trans configuration.
The integration of 13C and lH signals revealed that the ratio of the partial structure III : III' was 2 : 1. This structure was also explainable by the fragment ion peak analysis of FAB-MS(p-nitrooctylether as matrix was used.) (Fig. 3 ). Taken together, the structure of ferroverdin B was elucidated as shown in Fig. 1 .
Structures of Ferroverdin C The molecular formula of ferroverdin C was determined to be C46H30N3O14Fe on the basis of HRFAB-MS measurement (m/z, found 905.1151, calcd 905.1155 for C46H31N3O14Fe
[M+H]+), which was CO2 bigger than ferroverdin A. The 13C NMRspectrum of ferroverdin C (Table 2 ) was similar to that of ferroverdins A and B, except for the presence of additional carbonyl carbon (8 171.6 ) at the C-14' position in ferroverdin C. From the 1H-*H COSY and HMBC experiments, the long-range couplings as shown in Fig. 4 suggested that a carboxylic acid was attached to the vinyl moiety. The proton coupling constant was 9.0Hz between H-12' (8 6.71) and H-13' (8 7AS) , indicating that the olefin has the cis configuration.
The fragment ion peak analysis of FAB-MS (Fig. 3 ) also supported the structure. Taken together, the structure of ferroverdin C was elucidated as shown in Fig. 1 and viridomycin F8) possessed quinone-oxime forms by the chemical shifts of C-3 (<5 158-160) and C-4 (<5 179~182)8 10). The chemical shifts (Table 1 ) also accounted for the quinone-oxime forms for ferroverdins. Although viridomycins A and E were first reported as complexes of one iron and o-nitrosophenol dimers, analytical studies of their iron complexes revealed that most are complexes of one iron and three onitrosophenols8). Furthermore, most contain homotrimers, whereas viridomycin F and ferroverdins B and C contain hetero-trimers in their complexes. 
